Comparison of serum and renal gentamicin concentrations with fractional urinary excretion tests as indicators of nephrotoxicity.
Gentamicin was given to six sheep at a dosage rate of 80 mg/kg/day divided into three daily doses to cause nephrotoxicity. Peak serum gentamicin concentrations rose significantly throughout dosing (P less than 0.05), but trough serum gentamicin concentrations increased dramatically (P less than 0.01) from initial concentrations of 3.2-9.1 micrograms/ml to final trough concentrations of 31.5-195 micrograms/ml by 6-10 days on gentamicin. The serum gentamicin elimination half-life (t1/2) was doubled in each animal by approximately 6 days on therapy, with the sheep that were the most clinically affected by the nephrotoxic effects of gentamicin showing increases in t1/2 earlier than those sheep that remained less intoxicated. These changes occurred before many other clinical indicators of nephrotoxicity, with only urinary enzyme excretions preceding the changes in gentamicin elimination. Thus, alterations in the elimination of gentamicin may be one of the first clinical indicators of the occurrence of gentamicin-induced nephrotoxicity.